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ulated at the primary leaf stage with SMV as previously described sojae Wehm.), which causes pod and stem blight, are pathogens or not inoculated. Experimental units were arranged in a randomcommon on soybean (Glycine max [L.] Merr.) throughout the ized complete block design with four replications for each treatworld (1, 8, 10) . Both pathogens are seedborne and are associated ment in each soybean line. In 1978, Williams soybean plants were with reduced seed quality. P. sojae reduces soybean germination, inoculated with SMV at weekly intervals, beginning when plants particularly if infection rate exceeds 20% (3,6). During the 1977 were in the third-node stage (V 3 ) and continuing until the beangrowing season, soybean lines screened for resistance to seed transfilling stage (RO) (4). Experimental units were arranged in a ranmission of the Illinois severe isolate of SMV produced seed with low domized complete block design with five replications per treatment. germination. We report studies to determine the cause of germinaIn both years, 50 seeds were sown by hand in 1I-m rows on 0.8-m tion problems in plants infected with SMV.
centers. Seeds were harvested at maturity in October. In 1977, four lots of 100 seeds from each treatment in each soybean line were MATERIALS AND METHODS tested for seedborne fungi as previously described. In 1978, plot Soybean mosaic virus inoculation and indexing. Virus inoculum yield and 100-seed weights were determined before assay for seedwas prepared from Rampage soybean plants infected with the Illiborne fungi. nois severe isolate of SMV. Tissues infected with SMV were Selective inoculation studies. Seeds of two soybean cultivars, A. homogenized with a sterile mortar and pestle in 0.05 M NaPO 4 K. Harrow (susceptible to P. sojae) and Mansoy (resistant to P. (pH 7) (4 ml buffer/g tissue). A pinch of Carborundum (600 mesh, sojae) (P. R. Hepperly and G. R. Bowers, Jr., unpublished), Union Carbide Corp., New York, NY 10017) was added, and the treated with thiram (Arasan 50 red, E. 1. du Pont de Nemours & homogenate was applied manually with sterile gauze pads to a Co., Inc., Wilmington, DE 19898) at 125 g/100 kg of seeds to leaflet of soybean plants in the first trifoliolate leaf stage. Infection prevent seedling infection by P. sojae, were germinated on cellulose was confirmed by local lesion indexing 3-4 wk after inoculation (7). pads (Kimpac) and examined for symptoms of SMV. Only seedSeed assay. Four or more lots of 100 seeds each were selected lings free of the two pathogens were transferred to a sterile soil mix from each treatment. In each lot, the number of soybean seeds of sand, soil, and peat (1:2:1, v/v) in plastic pots. Six plants were apparently infected with P. sojae (moldy seeds) was recorded. Seed transplanted into each pot, and each pot was thinned to a single lots were surface-disinfested by immersion in 0.5% NaOCI (10% seedling after 10 days. Sixteen plants from each soybean line were Clorox) for 4 min, then aseptically transferred to sterile potatotreated in one of the following ways: (i) noninoculated, (ii) inocudextrose agar (PDA, Difco) and incubated for 5 days at 25 C. The lated with SMV, (iii) inoculated with P. sojae, or (iv) inoculated percentage germination and incidences of Cercospora kikuchii (T.
with SMV and P. sojae. P. sojae was applied three times when Matsu & Tomoyasu) Chupp, Colletotrichum dematium (Pers. ex plants were in R 4 , R 5 , and R 6 growth stages (4), whether inoculated Fr.) Grove var. truncata (Schw.) Arx., and P. sojae were recorded.
or not inoculated with SMV. A seed was considered germinated if the radicle was 2.5 times the P. sojae inoculum was prepared from the surface mycelium of Ilength of the cotyledons.
wk-old cultures on PDA. The mycelium was ground for I min with Field studies. In late May, 1977, 25 soybean lines (maturity a mortar and pestle, mixed with 10 ml of sterile distilled water, and groups II, 11, and IV) were planted at the University of Illinois passed through a 100-mesh screen. Mycelium suspension (100 ml) was atomized on each maturing plant at each inoculation date. 00031-949X/79/000153$03.00/0
Plants were grown in an environmental growth chamber that was 01979 The American Phytopathological Society programmed for 12 hr of light (800 AEin/m 2 /sec) and 28 C day and 22 C night temperature. After each P. sojae inoculation, night high germination rate and low incidence of P. sojae after SMV humidity was maintained above 95% for three successive nights. inoculation (Table 2) , thus showing no predisposition to P. sojae Seeds were harvested at maturity, and the number of moldy seeds infection after SMV inoculation. Virginia had a germination rate was recorded.
and incidence of P. sojae approaching those of the five lines but was not considered to have the same level of tolerance because of the RESULTS high incidence of moldy seeds.
Field studies. In 1977, inoculation with SMV significantly In 1978, the yield of Williams soybeans inoculated with SMV reduced germination and incidence of C. kikuchii and C. dematium was significantly less than that of noninoculated plants, regardless var. truncata and significantly increased incidence of moldy seeds, of growth stage at inoculation (Table 3) . Only plants inoculated seedborne P. sojae, and total seedborne fungi (Table 1) . For all with SMV on or before growth stage R 2 produced seed with lower seed assay variables, the analysis of variance revealed significant germination and 100-seed weights and higher incidence of seeddifferences among soybean lines and significant interaction of soyborne P. sojae than noninoculated plants. bean lines with SMV inoculation; most of the experimental variaSelective inoculation studies. Inoculation with SMV was an tion could be explained by SMV inoculation. Five soybean lines important predisposing factor for P. sojae infection, as assessed by (Midwest, PI 360.835, PI 86.146, PI 181.549, and Williams) had a isolation of this fungus from seed (Table 4 ). The analysis of variance of combined means revealed a significant difference between the soybean lines for moldy seed production (A. K. Harrow = 50 inoculating the pathogens either alone or in combination onto soy-'Based on 10,000 seeds from noninoculated and SMV-inoculated plants, bean plants grown under controlled conditions. Our findings con-800 seeds from each of 25 soybean lines, firm the observation of Ross (9), who associated SMV with reduced b** indicates highly significant difference (a = 0.0001).
seed quality and increased P. sojae seed infection. In our studies, cShowing symptoms of P. sojae infection, inoculation with SMV did not predispose plants to infection by any 
